A DEVICE FOR CONNECTING A SPORTS BOOT WITH A SLIDING MEANS 



RELATED APPLICATION 

[ 0001] This application is a Continuation Application of International Application 
No. PCT/AT02/00109, filed April 11, 2002, the contents of which are herein 
incorporated by reference. 
BACKGROUND OF INVENTION 
Field of Invention 

[ 0002] The invention relates to a device for connecting a sports boot with a sliding 
means, in particular a ski binding for cross-country skis and touring skis, with a step- 
in mechanism. 
PRIOR ART 

[ 0003] Cross-country ski bindings presently on the market are characterized by 
axes of rotation located at the tip of the boot or slightly behind the tip of the boot. 
This results in an unnatural rolling-off movement over the tilting edge forming under 
the tip of the boot, requiring the use of more strength and possibly causing pain in 
the toe region (also "bruised toes") in addition. 

[ 0004] Moreover, these systems are characterized in that the axis provided in the 
boot is clamped by the ski binding by means of a type of toggle lever between two 
metal shells. Particularly in the rolling-off position, if transverse forces occur, this 
connection is not rigidly positively locked, which results in a yielding of the system 
and thus in a reduced controllability of the ski. 

[ 0005] In the embodiment as an automatic binding, this disadvantage is even 
more evident, since the pressure springs used there in general can apply less 



closing forces than the toggle lever mechanism used in manual systems. 

[ 0006] A further disadvantage of presently used bindings consists in that the bolt 

which is cast into the boot is anchored transversely to the groove extending in the 

boot sole, whereby cleaning of the latter if it is filled with dirt or ice is rendered more 

difficult. 

[ 0007] Finally, a ski binding destined for ski-touring has become known from DE 3 
141 425, in which latching bolts shiftable transversely to the longitudinal direction of 
the ski engage in lateral recesses of the boot sole in the tip region thereof. In this ski 
binding, the free ends of the latching bolts are designed according to a rotationally 
symmetrical curve so as to allow for an easy overcoming of forces in all directions 
relative to the corresponding bore. Thus, this binding is designed as a safety binding. 
The known safety bindings of the described type are not suitable for Nordic sports, in 
particular for top-level sports. 
SUMMARY OF INVENTION 

[ 0008] The invention has as its object to provide a binding which is also suitable 
for Nordic sports, in particular the top-level sports. 

[ 0009] This object is achieved by the measures according to the invention as 
described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 00010] In the drawings, embodiments of the device according to the invention as 
cross-country ski binding are illustrated. 

[ 00011] Fig. 1 shows a front view of the binding with the boot sole, partially 
sectioned; 

[ 00012] Fig. 2 shows a side view of the binding with the boot sole in the tip region; 
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[ 00013] Figs. 3 and 4 show detailed views of the recesses in the boot sole in side 
and front views; 

[ 00014] Fig. 3 shows a simplified side view of the ski boot; 
[ 0001 5] Fig. 4 shows a rear view of the same; 
[ 00016] Fig. 5 shows a view of the ski binding from the bottom; 
[ 00017] Fig. 6 shows a side view of the same; 

[ 00018] Fig. 7 shows a cross-section of the binding, perpendicular to the running 
direction; 

[ 00019] Figs. 8 and 9 show details of the binding; and 

[ 00020] Fig. 1 0 shows a third embodiment of the cross-country ski binding 

according to the invention, i.e. a bottom view on the housing of the ski binding; 

[ 00021] Fig. 1 1 shows a lid with the slide of the opening mechanism; 

[ 00022] Fig. 12 shows the opening mechanism; 

[ 00023] Fig. 1 3 shows a detail of the opening mechanism; 

[ 00024] Fig. 14 is a perspective view of the binding; 

[ 00025] Fig. 1 5 shows a further detail of the binding; 

[ 00026] Fig. 16 shows a central longitudinal section of the binding part; and 

[ 00027] Fig. 17 shows a section according to line XVII-XVII of Fig. 16. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE 

INVENTION 

[ 00028] In Figs. 1 and 2, a pressure-spring loaded latching bolt of a step-in 
mechanism is denoted by 1, which is positioned approximately 1.5 cm behind the 
boot tip at the side of the binding. 

[ 00029] One latching bolt 1 each is mounted in an end region each of a latching 
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bolt bore 7, extending transversely to the running direction, of the binding 20 
according to the invention, which binding is inserted in a U-shaped section 1 1 that is 
embedded in a corresponding recess 21 of the boot sole 22. The latching bolts 1 are 
provided with a rounding at their ends facing away from each other, which rounding 
is located above that plane which extends through the longitudinal axis of the bolt 
and, in the snapped-in state, parallel to the ski upper side. In this manner, stepping 
in from the top is ensured, and a clearance-free movement is possible, yet an 
uncontrolled opening of the binding is prevented. 

[ 00030] The entry mechanism, which is designed as a step-in mechanism, is 
realized by pressure-spring loading of the latching bolts 1 , which snap into oppositely 
arranged latching openings 4 in the boot sole 22 which also serve as a centering 
means. For this purpose, in the present case, the latching bolts 1 are provided with a 
universal ball joint-type rounding 5 which deviates the force from the perpendicular 
into the horizontal when the boot sole 22 snaps into the binding under the influence 
of the inclined outer walls 24 following upon and leading back to the latching opening 
4. 

[ 00031] By the precisely fitting adaptation of the two latching bolts 1 and the 
latching opening 4 in the boot sole 22, a clearance-free force transmission is 
obtained, enabling an ergonomic, strength-saving rolling off of the foot in the cross- 
country skiing technique. It can be sensed that lifting of the heel after the pressure 
application phase is effected much more homogeneous and smoothly. The 
introduction offeree can be effected more precisely targeted for an effective push- 
off. 

[ 00032] The afore-described positioning of the latching bolt 1 whose axis of 
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rotation is denoted as 2, allows for a rounding 3 of the boot sole in the toe region 
(similar as it is in running shoes), thus facilitating walking (outside of the binding). 
[ 00033] Moreover, by shifting the point of rotation, the distance of the boot (in the 
rolled-off state) from the ski is reduced, which in turn reduces occurring moments 
(transversely to the ski axis). This has a positive effect on the life of boot and 
binding, and also on the controllability of the ski in the swing phase. 
[ 00034] Advantageously, several adjacently arranged openings can be provided. 
Such an exemplary embodiment is shown in Fig. 3 in which latching openings 4 are 
provided, the metatarsophalangeal joint being denoted by Z. In this case, e.g. the 
latching opening 4' may serve for sportive cross-country skiing, and the latching 
opening 4" may serve for going downhill. 

[ 00035] In the snapped-in state of the latching bolt 1 in boot sole 22, the entire 
outer surface of the latter will rest on the entire area of the guiding wall in the latching 
opening 4, whereby the afore-mentioned clearance-free force transmission will 
occur. 

[ 00036] Below the bore 7 for guiding the latching bolts 1 , or below the latching 
openings 4, respectively, there is a bore 8 provided in the binding 20 and extending 
transversely to the running direction and in parallel to the latching openings 4, said 
bore 8 being provided to guide a pressure spring 6 for the latching bolt 1. As force 
transmission elements and also as delimitation of the latching bolt movement, pins 9 
perpendicularly pressed into the latching bolt 1 serve between which a compression 
spring 6 is installed. 

[ 00037] By the positioning of the pressure spring 6 in a separate bore 8 below the 
latching bolt 1 , the resilience for the functioning of the system can optimally be 
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adjusted, since starting length and spring diameter are freely adaptable in certain 
ranges. 

[ 00038] The release mechanism can be realized by two additional (less) spring- 
loaded bolts (called release bolts 10 hereinafter) in boot sole 22. The release bolts 
10 are each pressed towards the center line of the boot sole 22 by means of 
pressure springs 12. The pressure springs 12 are each held in position by a ring 13 
pressed into each of the two bores 23. A step 14 on the release bolt 10 prevents the 
escape of the latter towards the sole center. These release bolts 10, when not in 
their snapped-in position, close the latching openings 4 of the latching bolts 1 in the 
boot sole 22. By this, the latching openings are largely prevented from being soiled. 
[ 00039] In the snapped-in position, the release bolts 10 are pressed outwards by 
the latching bolts in the direction laterally of the boot sole outer side so that an 
opening of the binding is easily feasible. For this purpose, the forefoot is surrounded 
with the palm, and the release bolts 10 are pushed in by means of thumb and, 
preferably, index finger. A slight lifting of the boot tip will suffice to enable stepping 
out of the binding. 

[ 00040] The boot sole 22, preferably produced by injection moulding, is reinforced 
in the region of the release mechanism by means of an inserted section 11. The 
latter accommodates the forces occurring, and by the thus closed flow of force, the 
required strength of the boot sole is obtained. 

[ 00041] In the described embodiment of the boot sole 22, stepping in will be 
possible also under difficult snow conditions without complex "clearing from snow". 
[ 00042] To prevent forward tilting of the boot relative to the ski in the step position 
and to have a progressive force increase, a spring element, e.g. a rubber part or a 

- 6 - 



damping element, respectively, may be present below the boot tip. 
[ 00043] The damping element 15, preferably a cold-resistant elastomer, serves to 
pre-position the boot sole 22 when stepping into the binding. (Exact centering will be 
effected by the rounded latching bolt 1). 

[ 00044] Furthermore, the damping element checks and delimits the rotational 
movement of the boot. 

[ 00045] Various changes in the construction may, of course, be made within the 
scope of the invention. Thus, it is possible to design the binding 20 as an integral 
component of the ski, in particular of the cross-country ski. 
[ 00046] Moreover, the latching bolts 1 and the release bolts 1 0 may be 
interchanged so that the latching bolts are externally located and the release bolts 
are inwardly located, in which case, however, also the pressure springs 6 and 12 
would have to be interchanged so that the springs of the inwardly arranged, spring- 
loaded bolts are stronger than those of the spring-loaded, externally arranged bolts. 
In each case, the outwardly arranged bolt projecting outwards in the snapped-in 
position will be in contact with the inwardly arranged corresponding bolt. 
[ 00047] If part 20 is designed as a binding, there exists the possibility that the 
section 1 1 serves as pivot part .that is pivotable about the latching bolt 1 in the 
running direction. 

[ 00048] The embodiment of the cross-country ski binding according to Figs. 5 to 9 
has a base plate 29 to be fastened to the ski by means of screws, which base plate 
29 has holes 41 for the fastening screws and which, as Fig. 5 shows, is configured 
fork-like with three prongs 29', 29" and 29"' and serves to accommodate the slide 42 
which also is fork-shaped, yet only has two prongs 43, 43' which engage between 
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the prongs 29\ 29", and 29", 29"', respectively, of the base plate 29. The base plate 
29 in its rear region is provided with a raised portion 45 extending transversely to the 
running direction, in which raised portion the two super-positioned channels or bores 
7, 8, respectively, are provided, the bore 7 of which guides the two coaxially 
arranged latching bolts 1 which are under the influence of the pressure spring 6 
guided in the bore 8 therebelow, which pressure spring 6 tends to press the latching 
bolts 1 apart so as to realize the effect of the step-in mechanism. In the present 
instance, the rounding 1\ as is visible in Fig. 7, extends arcuately as far as to the 
lower generatrix 1" of the latching bolt 1 . To transmit the force of the pressure spring 
6 to the latching bolt 1, the pin 9 is pressed into each one of the former, the pressure 
spring 6 being tensioned between the two pins and tending to press the latching 
bolts 1 outwards from the bores 7. To control the movement of the latching bolts 1, 
the lower ends of the pins 9 are guided in links 28 which in the present case are 
recessed in the base plate 29 as angled, V-shaped slits facing each other by their 
openings. A slide 42 whose prongs 43', 43" flanking the middle prong 29" of the base 
plate 29 is pivotably connected via a hinge 30 with a lever 26 which is inclined 
towards the boot tip, the lever serving as actuating part for opening the binding and 
resting with a bead or knob or the like 40 on an inclined plane 27 and being provided 
with a hollow 106 for inserting the tip of the ski pole or the like, if the binding is to be 
opened. 

[ 00049] By applying an opening force in the direction of arrow Fi, e.g. by means of 
the ski pole, the actuating part for such opening, in the present instance lever 26, will 
slide on the inclined plane 27 towards the ski surface, whereby the slide 42 will move 
forwards and thus the pins 9 are moved towards each other by means of the links 



- 8 - 



28, and the latching bolts 1 are released from the bores of the boot sole. In this 

instance, the force Fi required for stepping in is progressive, i.e. the force for 

overcoming the static friction at first is slight and then increases. 

[ 00050] When the boot steps into the binding, the slide 42 is not moved, only the 

latching bolts 1 are urged back by the inclination 1" against the force of the pressure 

spring 6, so that they emerge from the step-in openings of the boot sole. 

[ 00051] The release mechanism in Fig. 8 shows another possible way of shaping 

the link 28. In this instance, the link is designed as a straight, inclined slot. 

[ 00052] The release mechanism is embedded in an elastomer part 15 and in this 

manner is protected against soiling, particularly against icing. 

[ 00053] Within the scope of the invention it is, of course, possible to carry out 

various structural changes. Thus, release bolts could be provided in the boot sole 

which, when loaded by pressure springs, project outwards and rest on the inner end 

on the latching bolt 1, so as to close the bores which serve to accommodate the 

latching bolts, in use during walking, i.e. not in the mounted state on the ski so that 

they will be protected against the entry of ice, snow and dirt. 

[ 00054] Also a locking means, e.g. by a socket or the like, may be installed which 

prevents an unintentional opening of the binding. 

[ 00055] As illustrated in Fig. 9, instead of the through-bore 8, a front end-side 
recess 8' may be formed in the raised portion 45 for the pressure spring 6 by milling 
or the like. 

[ 00056] Advantageously, the end-side roundings of the latching bolts 1 preferably 
extend as far as to one third of the projecting bolt length at the most, whereby the 
advantage is obtained that an unintentional release of the binding is prevented. It is 

- 9 - 



also possible to design such a rounding as an inclined face, as is visible in Fig. 9. 
Finally, it is possible to make the end of the latching bolt slanting instead of rounding 
it, and to replace the roundings in the claimed manner by a plane, inclined face. 
[ 00057] In the embodiment of the cross-country ski binding according to Figs. 10 to 
17, a binding housing is provided which has an outer housing part 100 provided with 
openings 103 on either side so as to accommodate the latching bolts 101 of the 
step-in mechanism. 

[ 00058] The housing 100 of the cross-country ski binding is seated on a base plate 
129 screwed, e.g., to the ski, on which base plate a slide 142 is mounted to be 
displaceable in the direction of running, as is shown in Figs. 11 and 12, which slide is 
connected to a lever 130 projecting obliquely upwards in the running direction via a 
hinge 130" that extends transversely to the running direction, the lever, as visible in 
Fig. 14, having an inclined face 105 destined for the step-in and a hollow 106 for 
inserting the pole therein so as to open the binding. 

[ 00059] To prevent snow from penetrating between the base plate 129 and the 
binding housing 100, the former is provided with a peripheral rib 107 which engages 
in a corresponding groove 108 of the housing part 100 (Figs. 10 and 12). 
[ 00060] The bolts 101 project on both sides of the binding from one shaped part 
109 each (Figs. 12, 13 and 15), which shaped parts are located at both sides of the 
binding in mirror-inverted manner and are provided with a projection 110 which, as 
shown in Fig. 13, projects into a triangular opening 111 or 111', respectively, of the 
slide 142. As visible in Fig. 13, the openings 111, 111' are arranged symmetrically 
opposite each other about an axis extending transversely to the running direction 
and are each provided with a guiding face 1 12 or 1 12', respectively, on which the 
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respective projection 110 of the shaped part 109 is supported, only one of the two 
projections 110 being shown in Fig. 13 for more clarity. 

[ 00061] The shaped parts 109 each are provided with a blind hole 113 so as to 
accommodate a pressure spring 136 (Figs. 12 and 15) which are tensioned between 
the shaped parts 109 and the housing wall of the binding housing 100. Preferably, 
two pressure springs 136 adjacently arranged in the running direction are provided, 
as is visible in Fig. 12. 

[ 00062] By the mirror-inverted arrangement of the two shaped parts 109 and the 
possibility of installing two adjacently arranged pressure springs 136, a substantially 
higher resilience is provided than in common cross-country ski bindings, whereby it 
is possible to better press out snow that has collected in the corresponding holes of 
the boot. 

[ 00063] The diagonally oppositely arranged projections 1 1 0 are supported in the 
acute-angled corners of the openings 111, 111' of the slide 142 on the inclined 
guiding faces 112, 112\ When displacing the slide, the projections 109 are pressed 
towards each other under the influence of the guiding faces 112 and 112' against the 
force of the springs 136 so as to free the bolts 101 from their snapped-in position. 
[ 00064] To step out, the skier presses with the pole on the hollow 1 06 so that the 
lever 130 is pivoted downwards. Thereby, the lever 130 slides along the inclined face 
105 obliquely towards the lower front side and by this pulls the slide 142 forwards, 
whereby the two shaped parts 109 are pulled together along the radial cam 112, 112' 
and the latching pins 101 thus release the boot 

[ 00065] At its front end facing away from the lever 130, the slide 142 is guided in 
the bridge-part 1 14 of the housing 100 visible in Figs. 1 and 5. 
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[ 00066] In Fig. 12, the fittings of the boot are outlined and denoted by 1 1 5. 
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